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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To make an electrode terminal not to come off due to 
external force and thermal strain by providing the end surface of a lead 
frame substrate with a stair part having more than one step and 
performing molding with sealing resin in a shape of covering the stair 
part. 

CONSTITUTION: An IC chip 16 is mounted on the other main surface 
14 of a die pad 1 1 , and a pad of the IC chip and the other main surface 
14 of an electrode terminal 12 are bonded with a wire 17 so as to be 
continuously molded with sealing resin 18 on the almost level with one 
main surface 13 by a transfer method so that the electrode terminal and 
the main surface 13 of the die pad 1 1 may be exposed. At this time, a 
stair part 15 provided on a lead frame 20 is also covered with sealing 
resin 18. Thereby, a reinforcing bar 19 exposed to an end surface of 
sealing resin 18 is also of the same projection type so as to have very 
strong structure against coming-off even to external force. 
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SPECIFICATION 

1. Title of the Invention 
Semiconductor Integrated Circuit Device 

2. Claim 

A semiconductor integrated circuit device in which the area of the main 
surface of the lead frame, which has several electrode terminals, is narrower 
than the other main surface, the cross-sectional shape of the lead frame has stair 
components having at least one or more steps, the semiconductor integrated 
circuit is mounted on the other main surface, and a sealing resin that is 
essentially even with the main surface is formed in a shape in which at least the 
main surfaces of the electrode terminals are exposed. 

3. Detailed Description of the Invention 
Field of Industrial Use 

This invention relates to a semiconductor integrated surface device in 
which the semi-conductor integrated circuit is packaged. 
Prior Art 

A semiconductor integrated circuit device having a memory and a 
microprocessor is embedded in a part of an IC card, which serves as a portable 
information file. The card has the operational functions of reading and deleting. 
However, in accordance with ISO standards, the maximum thickness of the cards 
is 0.84 mm. Naturally, there is a demand for the semiconductor integrated 
circuits to be thinner, for greater precision of thickness and for greater strength. 
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Initially, the main trend is for the board of a semiconductor integrated 
circuit device to be a two-surface board having glass epoxy as the base 
substance. However, with a glass epoxy base substance, the precision of 
thickness required of semiconductor integrated circuit devices for IC cards could 
not be sufficiently satisfied. 

Accordingly, a semiconductor integrated circuit device for IC cards was 
proposed in which a lead frame of which the precision of thickness was good and 
of which the thickness precision of the total thickness of the semiconductor 
integrated circuit device was improved was used as the board in place of a glass 
epoxy board. Figure 4 shows and illustrates the structure of this semiconductor 
integrated circuit device for IC cards. 

The IC chip 3 is mounted on the die pad 2 of the lead frame 8, which has * 
several electrode terminals 1 and the aforementioned die pad 2, the pad (not 
shown in the figure) of the aforementioned IC chip 3 and the aforementioned 
electrode terminals 1 are connected by the wires 4 and a structure is formed in a 
configuration in which at least the main surfaces 5 of the aforementioned 
electrode terminals 1 are exposed and in which the sealing resin 6 is formed by 
transfer molding essentially even with the aforementioned main surfaces 5. 

However, the main surfaces 5 of the aforementioned electrode terminals 1 
are exposed to the outside and only one surface, including the thin side faces of 
the aforementioned electrode terminals, is in contact with the aforementioned 
sealing resin 6. Because a release agent is usually introduced into the 
aforementioned sealing resin 6, which is formed by the transfer molding method, 
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in order to improve release from the mold, there is naturally poor adhesion 
between the aforementioned electrode terminals 1 and the aforementioned 
sealing resin 6. A method for solving this problem is to coarsen the other main 
surface 7 that is in contact with the aforementioned sealing resin 6 and make the 
area of main surface 5 of the aforementioned electrode terminals 1 narrower than 
the area of the other main surface 7 (by tapering the edge to give a trapezoid 
shape) in order to improve adhesion. 

Problems the Invention Is Intended to Solve 

Because the thickness of the lead frame 8 used in semiconductor 
integrated circuit devices is limited in this way by the total thickness of the 
semiconductor integrated circuit device, it is ordinarily 0.15 mm or less. 
However, in order to strengthen the adhesion between the sealing resin 6 and 
the other main surface 7 of the lead frame 8, the cross section of the lead frame 
8 is tapered to a shape in which the lead frame 8 is very slightly covered by the 
sealing resin 6. Because the thickness of the lead frame 8 of 0. 1 5 mm is 
extremely thin, even when there is a configuration in which the tip surface of the 
lead frame is partially covered, it can at most be covered only on an order of 
thickness of 0.15 mm, and, even when the tip surface is tapered, the adhesive 
strength of the lead frame 8 to the sealing resin 6 cannot be markedly improved. 
Further, as discussed previously, because a release agent is introduced into the 
sealing resin 6, there is poor adhesion to the lead frame 8. For example, there is 
the possibility that the lead frame will peel due to the thermal strain that occurs 
when thermal impact tests are performed. Moreover, after transfer molding, the 
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reinforcing bar of the lead frame 8 is cut in the mold so that it is essentially even 
along the tip surface of the sealing resin 6 to make a semiconductor integrated 
circuit device with individual sides. However, when the cut surface of the 
reinforcing bar is cut in the mold, very slight variations occur and it is not possible 
to make it completely even with the tip end of the sealing resin 6, for which 
reason the cut surface assumes a configuration in which it protrudes very slightly. 
In this state/there is the possibility that the electrode terminals will be peeled off 
as a result of being caught up in various structures formed by foreign objects in 
the cut surface during cutting of the card or during transport or use of the card or 
by peeling of the electrode terminal itself. When the electrode terminals are 
peeled off or deformed in this way, the function as an IC card is completely lost. 

In view of the aforementioned problems, this invention provides a structure 
of a lead frame such that the electrode terminals are not peeled off and become 
useless, even in the presence of external force and thermal strain. 

Means for Solving the Problems 

The technological means whereby the aforementioned problems are 
solved is a structure such that the area of one main surface of the lead frame is 
made narrower than the other main surface, the cross-sectional shape involves a 
projection, the sealing resin is formed essentially even with one main surface and 
the end surface of the lead frame is covered by the sealing resin along almost 
the entire edge at a specified distance and thickness. 

Action 



6 

Because almost the entire edges of the electrode terminals are covered by 
sealing resin due to this structure, no external force that peels the electrode 
terminals arises and the electrode terminals are not peeled off even in the 
presence of thermal strain due to impact tests, for which reasons a 
semiconductor integrated circuit device of high reliability can be made. 

Examples 

We shall now describe an example of this invention making use of the 
figures. Figures 2a and b show the structure of the lead frame that is used in this 
invention. Figure 2a is an upper surface view and Figure 2b is a cross-sectional 
view seen through A— A'. It is comprised of the die pad 1 1 and the multiple 
electrode terminals 12. The area of the one main surface 13 that is exposed on 
the outer side of the aforementioned die pad 1 1 and of the aforementioned 
electrode terminals 12 is narrower than that of the other main surface 14 and the 
protruding stair components 15 are established in the cross section of at least the 
part of the lead frame 20 that is covered by the sealing resin. In this connection, 
when the thickness of lead frame 20 is 0.15 mm, W [the width] of the 
aforementioned stair components 15 is set to 0.5 mm and D [the depth] is set to 
0.1 mm. The cross-sectional shape of the aforementioned component may be 
not only a stair of one step but may also be formed as several steps. What is 
described above is a lead frame of a structure in which the die pad 1 1 is 
connected to at least one of the several electrode terminals 12. The following is 
an example of the method of manufacture of this lead frame 20. First, it is 
pressed flat with a pressing machine, after which only the end surface of the lead 
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frame 20 is similarly pressed by a pressing machine using a separate mold, with 
the stair components 15 being made in a specified amount. Similar stair 
components 15 can also be made by the etching method as another method. . 
What is described above is a lead frame 20 having the die pad 1 1 for mounting 
the IC chip. However, it may also be a lead frame consisting only of the 
electrode terminals 12 without the die pad 1 1 . 

Figures 3a through c show the process of manufacture of a semiconductor 
integrated circuit device in which the stepped lead frame 20 as described above 
is used. They show the cross section through A - A' in Figure 2. The IC chip 16 
is mounted on the other main surface 14 of the die pad 1 1 . The pad (not shown 
in the figure) of the aforementioned IC chip 16 and the other main surface 14 of 
the aforementioned electrode terminals 12 are connected by the wires 17 (Figure 
3a). Next, as the aforementioned electrode terminals 12 and the other main 
surface of the die pad 1 1 are exposed by the transfer molding method, the 
structure is formed with the sealing resin 18 essentially even with the 
aforementioned main surface 13 (Figure 3b). At this time, the stair components 
15 that are established in the lead frame 20 assume a configuration in which they 
are also covered by the sealing resin 18. Further, the reinforcing bar 19 is cut 
along the end surface of the aforementioned sealing resin 18 using a mold, and 
an individual semiconductor integrated circuit device is formed (Figure 3c). 
Figure 1 shows an enlarged view of the electrode terminal components of the 
semiconductor integrated circuit device described above. As indicated in Figure 
1 , they are constructed so that one main surface of the electrode terminals 12 is 
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formed essentially even with the sealing resin 18 and that the portion of the 
electrode terminals that is embedded in the sealing resin 18 is wider than the one 
main surface that is exposed. This results in the sealing resin 18 completely 
covering the stair components 15 that are formed on the tip surface of the 
electrode terminals 12. Because the reinforcing bar that is exposed on the tip 
surface of the reinforcing resin 18 is of a similar protruding shape, a structure is 
formed that is extremely strong even in the presence of external force. 

In the example described above, the wires 17 are used for connection of 
the pad of the IC chip 16 and the electrode terminals 12. However, this is not 
limited to the wire bonding method and the flip-chip bonding method using a 
bump may also be used. At the same time, the other main surface of the lead 
frame 20 may be subjected to a roughening treatment by etching or the sand 
blast plating method. Further, when a lead frame is used in which the IC chip 16 
is attached to the electrode terminals 12 without a die pad 1 1 , the die pad resin 
with which the IC chip is mounted may be insulating. 

Effect of the Invention 

Because the semiconductor integrated circuit device of this invention is 
formed by establishing one or more stair or stepped components on the tip 
surface of the lead frame board and with sealing resin in a configuration that 
covers these stepped components, the electrode terminals are not readily peeled 
off in the presence of external force. Because the electrode terminals are not 
peeled off even in the face of thermal strain such as during thermal impact tests, 
a product of high reliability can be obtained. 



4. Brief Explanation of the Figures . 

Figure 1 is an enlarged oblique view of an example of the semiconductor 
integrated circuit device of this invention, Figures 2a and b are an upper surface 
view and a cross-sectional view that show the structure of the lead frame that is 
used in this invention, Figures 3a through c are cross-sectional views that show 
the manufacturing steps of the semiconductor integrated circuit of this invention 
and Figure 4 is a cross-sectional view that shows the structure of a 
semiconductor integrated circuit device in which a conventional lead frame is 
used. 

12 - electrode terminal; 13 - one main surface; 14- the other main 
surface; 15 - stair component; 16 - IC chip; 17 - wire; 18 - sealing resin; 19 - 
reinforcing bar; 20 - lead frame. 

Name of Agent: Toshio Nakao, Patent Attorney, And 1 Other 




Figure 1 



12 - electrode terminal 

13 - one main surface 
1 5 - stair component 

18 - sealing resin 

19 - reinforcing bar 
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Figure 2 

a [top figure] 
b [bottom figure] 

1 1 - die pad 

12 - electrode terminal 
13 -one main surface 
14 - other main surface 



15 - stair component 
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Figure 3 
a 

1 1 - die pad 

1 2 - electrode terminal 

13 - one main surface 

14 - other main surface 
15 -stair component 

16 -IC chip 

17 - wire 

b 

18 - sealing resin 

1 9 - reinforcing bar 
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Figure 4 
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